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SECTION A 


Mark your answers to this section in pencil on the 


General Purpose Answer Sheet. 
Answer ALL questions in this section (Q. 1-40) 


Suggested time for SECTION A: 60 minutes, 60 marks 


Choose the ONE best answer. All questions are worth equal marks (1.5 marks 
each). 


1. Which one of the following is not found in all cells? 


1. Nucleus 

2. Ribosomes 

3. Plasma (cell) membrane 
4. Cytoskeleton 


2. Which one of the following is found in plant, but not animal, cells? 


1. Cell wall 

2. Endoplasmic reticulum 
3. Cytoplasm 

4, Mitochondria 


3. Which of the following is not part of the endomembrane system of cells? 


1. Nuclear envelope 

2. Endoplasmic reticulum 

3. Mitochondrial membranes 
4. Golgi apparatus 


4. The cytoskeleton can best be described as: 


1. A wall around the outside of the cell 

2. A hard, rigid structure that gives shape to cells 

3. The living part of the human skeleton 

4. A network of proteins involved in the control of cell shape and movement 


5. Which one of the following is an organelle? 


1. Liver 

2. Vacuole 

3. Chromosome 
4. Epidermis 
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6. Prokaryote cell structure is found in the: 


1. Protozoa and Algae 
2. Bacteria and Viruses 
3. Bacteria and Algae 
4. Bacteria and Archaea 


7. Which of the following statements about eukaryotes is true? 


1. They always have a nucleus 

2. Their chromosomes are circular, not linear 
3. They are all multicellular 

4. They include the animals, but not plants 


8. Which of the following statements about Amoeba is true? 


1. It is a type of simple animal 

2. It is a very large type of bactertum 
3. It uses flagella to swim 

4. It has a nucleus 


9. 'Protists' is an informal name for which group of organisms? 


1. All single celled organisms 

2. All single celled eukaryotes 

3. All single celled photosynthetic organisms 

4, All eukaryotes that are not plants, animals or fungi 


10. The hyphal growth form is characteristic of which group? 


1. Bacteria 
2. Protists 
3. Fungi 

4. Plants 


11. The appearance resulting from a given gene combination is referred to as the 
1. genotype 
2. prototype 
3. phenotype 
4. alleleotype 


12. The genotype of an individual with Klinefelter’s syndrome is 


1. YO 
2. XXY 
32k YY 
4. XO 


13. 


14. 


15. 


16. 


17. 


18. 


19. 
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In which kind of cross would you expect to find a ratio of 9:3:3:1 among the F2 offspring? 
1. Monohybrid cross 
2. Dihybrid cross 
3. Testcross 
4. Trihybrid cross 


If meiosis produces haploid cells, how is the diploid number restored for those organisms 
that spend most of their life cycle in the diploid state? 

1. DNA replication 

2. reverse transcription 

3. synapsis 

4. fertilisation 


The human X and Y chromosomes ; 
1. are both present in every somatic cell of males and females 
2. are the same size and have the same number of genes 
3. include genes that determine an individual's sex 
4. are called autosomes 


Which of the following statements is correct? 
1. Nucleotides have three components — Phosphate, sugar and base. 
2. The base pairs in RNA are A and T; C and G. 
3. DNA has a phosphate-base backbone 
4 


. Complementary base pairing holds each nucleotide in one strand of DNA together. 


During DNA replication, which of the following does NOT occur? 
1. Both strands of the DNA are used as templates for DNA replication 
2. During DNA synthesis nucleotides are added according to a DNA template 
3. Eukaryotes have several origins of replication 
4. DNA Polymerase adds nucleotides to the 5’ end of a DNA strand 


Translation occurs: 

1. in the ER in Prokaryotes 

2. in the nucleus in Eukaryotes 
3. on ribosomes in Eukaryotes 
4 


. in Eukaryotes but not Prokaryotes. 


Which of the following characteristic of viruses is FALSE? 
1. Viruses can contain single or double stranded RNA or DNA 
2. Viruses can metabolize proteins 
3. A protein capsid may encase a virus 
4 


. Many viruses have two alternative life cycles 
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20. When creating a recombinant DNA molecule, which of the following does NOT occur? 
1. DNA is cut with a restriction enzyme 
2. A gene is inserted into a plasmid 
3. DNA particles are joined by DNA polymerase 
4 


. Transformed bacterial cells are cultured. 


21. Which ONE of the following processes is EXERGONIC: 


1. The hydrolysis of ATP to ADP and inorganic phosphate 

2. Tidying your desk 

3. The oxidation of water and reduction of NADP* during photosynthesis 
4 


. Production of proteins by cellular ribosomes 


22. Which of the following statements about enzymes is TRUE? 


1. Enzymes reduce the activation energy of reactions 
2. Enzymes reduce the AG of reactions 

3. Enzymes are used up during catalysis 
4 


One enzyme can catalyse all steps of glycolysis 


23. A metabolic reaction A — B has a free energy change of -25 kJ/mol. Which of the 
following statements is TRUE 
1. The reaction can be coupled to the production of ATP. 
2. The reaction will not proceed unless coupled to the hydrolysis of ATP. 
3. The reaction is unlikely to be coupled to ATP production or ATP hydrolysis. 
4. The reaction is not possible. 


24. Which statement about Glycolysis is TRUE? 
1. Glycolysis produces most of the ATP in aerobic cells 
2. Glycolysis produces most of the ATP under anaerobic conditions 
3. Glycolysis produces CO2 
4. Glycolysis does not produce ATP 


25. The following equation shows the reaction catalysed by pyruvate dehydrogenase: 
Pyruvate + NAD* + CoA — Acetyl CoA + NADH + CO2 


Which of the following statements correctly describes the reaction taking place? 


1. Pyruvate is oxidised and NAD* is reduced 
2. Pyruvate is reduced and NAD* is oxidised 
3. This is not a redox reaction 
4 


. Pyruvate is oxidised and CoA is reduced 
5 


BIOL110 Trimester 3, 2016 


26. Which statement about the respiratory electron transport chain is FALSE 


1. 


The respiratory electron transport chain uses most of the oxygen in a cell 


2. The respiratory electron transport is an exergonic reaction 
3. 
4 


. The respiratory electron transport chain re-oxidises NADH from the citric acid cycle 


The respiratory electron transport chain is only found in animals 


27. Which statement correctly summarises the role of the Calvin cycle in photosynthesis 


1. 


It is used to make sugars in the dark 


2. It captures light energy and makes ATP and NADPH 
3. 
4. It captures COz and generates glyceraldehyde 3-phosphate 


It oxidises acetyl CoA to CO2 


28. Which of the following can increase the metabolic rate in humans? 


1. 
2: 
3. 
4. Increasing the proportion of fat in the diet 


Reducing exposure to cold temperatures 
Going on a diet with a highly restricted food intake 


Increasing muscle mass by regular exercise 


29. Which of the following statements regarding the cell membrane is FALSE? 


1. 
Be 


It is made of a phospholipid bilayer 
It functions as the cell boundary, controlling movement of substances in and out of the 
cell 


It is a made of carbohydrate and its primary function is prevention of cell lysis 


. It contains embedded proteins that regulate import and export of most substances 


30. Which of the following processes is NOT a major consumer of ATP in animals: 


1. 


Maintenance of ion gradients across membranes 


2. Protein synthesis 
3; 
4. Digestion of food 


Interaction of motor proteins with the cytoskeleton. 


31. The mammalian organ most responsible for absorbing digested nutrients is the: 


1 
2 
3. 
A 


. large intestine 


stomach 
small intestine 


pancreas 
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32. What is one of the main respiratory challenges that aquatic animals, such as fish, face 


relative to air-breathing animals? 


1. Constraints on body size. 

2. Coping with high levels of oxygen in the environment. 
3. 
4 


. Coping with low and variable levels of oxygen in the environment. 


Keeping respiratory surfaces dry. 


33. Which of the following most accurately describes the morphological arrangement at a 


chemical synapse between two neurons? 


1. 
2: 
3. 


The membranes of the neurones are fused together over a small area. 

There is a narrow gap between the neurons. 

A gap between the neurons is filled with glial cells to allow the signal to pass between 
them. 

The spaces between the neurons are filled with a chemical substance. 


34. Gas exchange involves: 


18 


Movement of O2 and CO between the animal and its environment 


2. A reduction in O2 as the animal breathes 
3. 
4 


. Breathing in O2 and absorbing it over a moist surface 


Removal of CO: from the tissues to reduce toxicity 


35. Air contains: 


1 
2. 
3: 
4, 


CO2, O2, N2 and other gases 
CO2, O2 and N2 

CO2 and O2 

CO2 and other gases 


36. What are the three neuron classes? 


I. 
2. Interneurons, sensory neurons and motor neurons 
3. 
4 


Glial cells, motor neurons and interneurons 


Motor neurons, glial cells, sensory neurons 


Sensory neurons, interneurons, glial cells 
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37. The short term fight or flight response involves: 


1. 


Hypothalamus sending ACTH to the adrenal cortex to release steroid hormones for 
prolonged responsiveness 

Stressful stimuli causing the hypothalamus to activate the adrenal medulla via nerve 
impulses 

Stressful stimuli causing the activation of steroid hormones for prolonged 
responsiveness 


ACTH being sent to active the adrenal medulla via nerve impulses 


38. Hydrostatic skeletons are found in: 


1 
2. 
3. 
A 


Nematodes and spiders but provide no protection 
Annelids and echinoderms and are small in size 
Nematodes, annelids, echinoderms and spiders but provide no protection 


Annelids, echinoderms and spiders but provide no protection 


39. Muscles can only contract and must work as agonist: 


1. 
Ze 


True 


False 


40. Behaviour is: 


1 
23 
3. 
A 


Innately derived 
Learnt only 
Innately derived or learnt only 


Innately derived, learnt or a combination or the two. 
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SECTION B: 15 minutes, 15 marks 


Question 41 (15 marks) 


Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 
a) Briefly describe the structure of a typical animal cell. Use a labelled drawing to illustrate your 


answer. (5 marks) 


b) Name 3 structures or organelles that are commonly found in plant cells, but are usually absent in 


animal cells. What is the main function of each of these structures or organelles? (5 marks) 


c) What features do bacterial cells share with animal or plant cells? In what ways are they different 


from either? (5 marks) 
OR 
PART B: Answer all of the following parts. 
a) Briefly explain what the nucleus and chromosomes are. (5 marks) 


b) Give a simple outline of what happens to the chromosomes during the process of mitosis 
(5 marks) 


c) Cytokinesis (the splitting of cells after mitosis) differs in detail between different cell types. In 
simple terms, how does cytokinesis occur in plant cells, animal cells and yeast cells? Why would 


the process be different in these organisms? (5 marks) 


Section C is on the next page 
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SECTION C: 15 minutes, 15 marks 


Question 42 (15 marks) 


Answer EITHER Part A OR Part B of this question. 


PART A 


I affected male 


I [_] normal male 
@ affected female 
O normal female 
Il 
il 
A. What is the inheritance pattern of this trait in the above pedigree? (1 mark) 
B. What is the genotype of individual II-7? Please explain your answer. (1 mark) 


C. From the pedigree identify individuals that are definitely carriers of the trait. (2 marks) 


D. What is the genotype of individual III-4? (1 mark) 
E. Identify which individuals definitely have x" in their genotype. (5 marks) 


F. Parents II-1 and II-2 are now in their mid 40’s and decide to have another child. 
Draw and label a diagram of meiotic chromosomal non-disjunction events in the female gametes that may 
produce Turner’s syndrome in their daughter. (Hint: include the fertilisation event with normal II-1 sperm 
as part of your diagram). (5 marks) 


OR 
PART B (continues on next page) 
You are given the sequence of a DNA sense (coding) strand below: 


5’ GTCAATGCTGAAATCACGGATTCATTAA 37 


A. Copy the DNA sequence to your exam answer-book and write the sequence of the anti-sense 


strand underneath it, showing the 3’ and 5’ ends. (2 marks) 


B. Write the mRNA sequence encoded by the given DNA showing the 3’ and 5’ ends. 
(2 marks) 


C. Identify and label the start and stop codons on the mRNA sequence (2 marks) 


D. What is the sequence of the amino acids in the protein polypeptide encoded by the DNA shown 


above? Underline each codon and write the amino acid underneath each line. (4 marks) 
SECTION C IS CONTINUED ON THE NEXT PAGE 
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E. The above sequence codes for a hypothetical protein called Catchemall. Briefly describe the main 
steps involved in cloning the DNA into a plasmid so it can be expressed in bacterial cells. 
(5 marks) 


Codon Usage Table 
Second Letter 


c 


1st 


letter 


SECTION D: 15 minutes, 15 marks 


Question 43 (15 marks) 


Answer EITHER Part A OR Part B of this question. 


PART A 

Describe the three energy requiring processes that make a major contribution to the metabolic rate of an active 
human. (12 Marks) 

Use the knowledge and understanding of metabolism and cellular energy use gained in this unit to present one 
piece of advice to someone who is trying to lose weight. Include your reasoning. (3 Marks) 

OR 


PART B on next page 
Mitochondria are often said to be the “powerhouses” of the cell. Explain this statement. 


Include information on the major role of mitochondria and the major metabolic pathways that take 
place in mitochondria. You should focus on the inputs and outputs of each pathway; detailed 
information on individual reactions is not required or expected. (15 Marks) 


Section E is on the next page 
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SECTION E: 15 minutes, 15 marks 


You MUST answer this question in a separate answer book 


Question 44 (15 marks) 


Answer EITHER Part A OR Part B of this question. 


PART A 

Name the three types of hearts that animals can have and state which animal groups have each heart 
type. Briefly explain how oxygen is transported by each heart type, stating the parts of each heart type 
and the benefits for the animal. 


OR 
PART B 
List the three main types of excretion and which animals produce each waste product. Provide 


advantages and disadvantages for each (provide in a table). 


END of exam paper 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so may result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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